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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Crnational application No. 

PCT/JP99/03234 



I. Basis of the report 



1. With regard to the elements of the international application:* 
| | the international application as originally filed 

the description: 

pages 1-17 

pages 

pages 



, as originally filed 



, filed with the demand 



filed with the letter of 



^ the claims: 

pages 

pages 

pages 

pages 



5-7 



9,10 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



,2,4,8 



, filed with the letter of 



^ the drawings: 

pages 

pages 

pages 



U2 



29 May 2000 (29.05.2000) 



, as originally filed 



, filed with the demand 



filed with the letter of 



| | the sequence listing part of the description: 

pages 

pages 
pages 



, as originally filed 

_, filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
1 I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 



□ 
□ 
□ 
□ 
□ 

□ 



been furnished. 



4. 



The amendments have resulted in the cancellation of: 

the description, pages 

[X] the claims, Nos. 3 

I I the drawings, sheets/fig 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70,17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1, 2, 4-10 



1, 2, 4-10 



1, 2, 4-10 



YES 
NO 
YES 
NO 

YES 
NO 



Citations and explanations 

The invention described in Claims 1, 2 and 4-10 is 
novel and involves an inventive step. 

Neither of the documents cited in the international 
search report discloses a method for producing a hydrogen- 
occluding alloy for an alkaline storge battery wherein 
particles of a hydrogen-occluding alloy represented by 
compositional formula M m Ni x Co y Mn z Mi_ 2 are treated with an 
acid solution which contains at least one nickel compound 
and/or cobalt compound, and then sintered by heat 
treatment in an atmosphere of hydrogen at a temperature no 
higher than the melting point of the hydrogen occluding 
alloy, or a hydrogen occluding alloy for an alkaline 
storage battery which has a sintered surface region and a 
bulk region covered by the surface region, with the ratio 
of the total percentage of Ni, Co and Mn atoms present in 
the surface region (a) and the total percentage of Ni, Co 
and Mn atoms present in the bulk region (b) satisfying 
certain conditions, and manganese atoms present in the 
surface region, nor are these features obvious. 



Form PCT/IPEA/409 (Box V) (January 1994) 



# 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



ational application No. 

PCT/JP99/03234 



VI. Certain documents cited 



1. Certain published documents (Rule 70.10) 



Application No. 
Patent No. 



JP,10-162820A 
[P,X] 



Publication date 
(day/m onth/year) 



Filing date 
(day/month/year) 



Priority date (valid claim) 
(day/m on th/year) 



1 9 June 1 998 ( 1 9.06. 1 998) 29 November 1 996 (29. 11.1 996) 



2. Non-written disclosures (Rule 70.9) 

Date of written disclosure 

Kind of non-written disclosure Date of non-written disclosure referring to non-written disclosure 

(day/month/year) (day/month/year) 



Form PCT/IPEA/409 (Box VI) (July 1998) 



PCT 



1 B » 85 B 




(51) SKH#fF#?S6 
HOI M 4/38 



Al 



(11) @B»^ 



(43) iR&M 0 



W099/66573 



1999^12^23 0(23. 12.99) 



PCT/JP99/03234 
1999^6^ 16 0(16.06.99) 



1998^6^ 18 0(18.06.98) 



(21) HBttiffl*^ 

(22) BKtttiBB 

(30) mft&y"—? 

#^¥10/171527 

(71) tilfiA (*ffl*l»<^-C<OlgSHI-<5^-0 
H?£W«#*~tt(SANYO ELECTRIC CO., LTD.)[JP/JP] 

T 570-8677 ^BE/ff^Pm«fE*ii-TB5*5# Osaka, (JP) 

(72) *W* ; *3J:tf 

(75) 38W#/fflKA (*H^o^rco^) 
#;£*f jg(IMOTO, Tenihikp)[JP/JP] 
SrtfS*:(OUCHl, Masuta^a)[JP/JP] 
JJ0ji§^(KATO, Kikuko)[JP/JP] 
3K|i]ft#(HIGASHIYAMA, Nobuyuki)[JP/JP] 
^ «(KIMOTO, Mamoru)[JP/JP] 
m& #(FUJ1TANI, Shirr)[JP/JP] 
WJia?£(NISHIO, Koji)[JP/JP] 
T570-8677 ^P^^Pm^K*ii-Tg5#5^- 
HffW^firt Osaka, (JP) 



JP 



(74) ftlA 

t&JI|^EW(MATSUKAWA, Katsuaki) 
T55(MM)03^BElR*:R'filSESCBraiTB3*3* 

teJU^BT^SSBT Osaka, (JP) 

(81) CN, US, (AT, BE, CH, CY, DE, DK, 

ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE) 



(54)Title: 



ME THOD fORPRODUCTION THEREOF 



(54)3B9J<Z>£* 



(57) Abstract 

A hydrogen absorbing alloy for an alkaline storage battery 
having a crystal structure of CaCu 5 type and a composition 
represented by the formula: MmNi.COyMn.M^, wherein M 
represents at least one element selected from aluminum Al and 
copper Cu, x represents the composition ratio of nickel Ni and 3.0 
< x < 5.2, y represents the composition ratio of cobalt Co and 0 < 
y < 1.2, z represents the composition ratio of manganese Mn and 
0 1 < z < 0.9, with the proviso that the sum of x, y and z satisfies 
the equation 4.4 < x + y + z < 5.4, which comprises a surface 
region and a bulk region covered by the surface region, wherein 
when sums of composition ratios of Ni, Co and Mn in the surface 
region and the bulk region are denoted by a and b, respectively, 
the equation a/b > 1.2 is satisfied. 
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(57) Abstract 

A hydrogen absorbing alloy for an alkaline storage battery 
having a crystal structure of CaCu5 type and a composition 
represented by the formula: MmNi x CoyMn z Mt_ 2 , wherein M 
represents at least one element selected from aluminum Al and 
copper Cu, x represents the composition ratio of nickel Ni and 3.0 
<, x £ 5.2, y represents the composition ratio of cobalt Co arid 0 £ 
y £ L2, z represents the composition ratio of manganese Mn and 
0.1 £ z £ 0.9, with the proviso that the sum of x, y and z satisfies 
the equation 4.4. £ x + y + z £ 5.4, which comprises a surface 
region and a bulk region covered by the surface region, wherein 
when sums of composition ratios of Ni, Co and Mn in the surface 
region and the bulk region are denoted by a and b, respectively, 
the equation a/b £ l .2 is satisfied. 
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tm%) rtSO'Wi^SittCiJttSSB^O^ttJt* (atm%) i: 



f WO 99/66573 PCT/JP99/03234 

10 

HT, HAS 05 l-l-OStftttWl ©***M£fe©tt?»--3^Tx 

© it a n $ c a it * - ■ y ■* * m ? t n ^ n, v m * t > n > m ? t © # 

«EJt*©»a-(atm%) ^ )V >7 &W< £ *5 tt.* - s> * ;w jgc^ 3 
hli^£v>:ff>Jg?i:©#£Jt^©*nb(atm%) £ * tf> T . ^fi? 
*l-a/b©fi-*Wffi *-©*SiR*T3B©-a 1 C^to-B-T^ Ufeo 

^ ;H1 ? © #£ Jt'* # 7 - O . 7 a t m % „ =» -fc h W ¥ © # S Jt 1 6 . 
7atm%> *>H>lBl¥0lflE}t*V4 . 6 a t m % T* , cn<?©«a 
9 2 . • 0 a f m X'T ft-o-fc . ■ - * s ttS^vfr^JR-?© 

# ft Jt * /*5 1. 7atm%,aA;i/h)|?0#Sit$#l 5. 1 a t m % N 
•7>#>®^©#£lt^#9. 9 a t m % -C , cne>©*0btt7 6. 7a 

t m % T* & D * a / b 0 fit # 1 . 2 0 C & o T ^ £ o 
■IJji:, ±i2©«to H IT.f tUl^ 1 - 1 0.*VJt««l 1 ©#*£•»& 
£&©tt**ffll>T;dc*ift»£fc.«ffi*ttK , r * «fc S C l/fc. 

IFJtttfl! 1 ©*** ««£&©»?£ 1 0 01IS> tS*8J-e&S*U. x 

* V > * F CP E 0 ) © 5 2 0 5 £ SB © ffl £ "C £ £ 
LT&^-:*h£gi§rL.C©^r-Xh£-';'^;i'M££ffiL£/l>^> 

v a * )v& *>&&m*&& *©wiac &* $ cnsaa-c^ 

ffi^-s fc&cu vmmfat lx 3 oaM%©7k^fb* 
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;;X\ ±IB©&T;i/* «J Sfcifi £ S C ife fc o T tts " SB 2 H C5< 

tZlts iEil 1 fcftffi 1 2fc®IMK:-fe/<l/-* 1 3S^S$t, ;n 
fe^^W 7 ;v«(3#0-cmmffi 1 4 |*j£JKg COflffil 4 ; 

1*1 C ± IB © 7" » * 'J LTf-fP.L fe. I® 1 1 & JEffi 'J 

— HI 1 a £jt [sXlEmm 1 5 t^S?t5 J:«i:, il 1 2 - 6fi« 'J - . 
Y 1 2a^^LT^i1feffil 4i:gi?t; ftfflffi 1 4 tJEm^l 5i:i» 

XI 5 £ lE®ft SB 41 ? 1 7t<0BC3O7rb^l 8 Hit, lift© ; 

rtff*x*c±if tfc»^ctt» c ©^ ^ i^7'j i 8 nt 
m a SB © # z # * m ■ c & a $ n £ o 1 1 & e 
* u-c, ±e©3Sifi0! i ~ i o Rv&mm i ©&*^iri^£©:&?£ 

h) tl$M§l (mAh) i*«), *©*S££TS3©3l 1 CGto^X 

-L & O . :0 

::f> SJ#!;ftmgS£3ctf><5 n & oTii. ±1B© «fc o C C T ft 13 1> 
'J «fiTC4S^T*8fcfl 0 . 2 C t .6 ft® ftW. L 

ftsttftXO. 2CT-1. 0VfC*t3#t; 1 ^ * * § ©»*'§*. 

$ fc , a * & m& mzmtbzt & tc ^ x<& ; > -± 12 © «t -5 1 -c *o-.»htt * 
§1 * * » & «- % ± ib © *§ i: « m e< l -c , # 7 » * § m »-C O ^ T 
n?n3 t » © 3£ j» m £ ft ^ * © & » ft s Tc* i v tta« 0 . 2 , 

Cf6^PIXll/'f;t, 1116'. OCffll^ilS^ 1. ovitat^ 
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( * 1 ) 







a/b 


*cn Bfl Ht 4& 

St. 


m^wLm 
SI 




pH 


NiClj ttl 




(mAh) 


(mAh) 


1 


1.0 




1.20 


730 


730 


fUf£05 2 


1 .0 


0.3 11% 


1.21 


810 


800 


%%m 3 


1.0 


0.5 11% 


1 .22 


820 


815 


nS&M 4; 


,.1.0 


0.7 11% 


1.23 


830 


830 


5 


1.0 


1.0 Ei% 


1.24 


830 


835 


nfl&^y 6 


1.0 s 


2 .0 11% 


1.26 


840 


83 5 


nmm r « 


1.0 ' 


3.0 11% 


1.27 


840 


840 


> 

UBS #3 8 


1.0 


5.0 11% 


1.28 


820 


835 


HDfcfcl 9 


1.0 


7.0 11% 


1.29 


780 


775 




}'° 


10.0 11% 


1.29 


770 


760 


ftiK.0y i 


0.3 




1.14 


670 


69 0 



izti^x. - y * X&Zl&it- y*r»N i C 1 2 

®Sf (I L T 0 11%. ~ 1 0 . 0 1 S % © Silo- ■C^t^.tStftCpH 
. 0 C IS i L £ i ^ * S 1 4 1 C is ^ t * ^ IS )S 6 1 o & ? ^ ft I t J> 

«t o £ l anises i ~ i o Mm.mmt&v % 

- v V V m=? > $ t<Dft&lt&<Dm a. (a t m 

i:©#aJt$Ol0b ( a t m % ) i: <D It (a/b) # 1 . 2 0 ± t; & o 
TfcO, S + 3* 4 tt <b = * fl-A'N i C 1 2 ©l* 5 ^ 
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< ta 2> £ M ft X Z © a / b © (I # If AO L tz 0 

-a* * £i» + ana** ■•»> , - * 

it-£i%}X& Zfait- y >*N i C 1 2 **iD'Stf1\ p H £0 . 3 l: M B 
U fc L fc IS »* * t * ^ T iff & ? ^«tLf; It ©00 1 © 

**iftK£&©tt' : ?K-*^'C'li* - «K b : *'*M'££©tt : 

? © f*l & $ T* & 8? <* ft > ± 12 © a / b © fit # 1 • l'4tii< Sotn fc o- 

?LT, a / b © fS # 1 . 20«JtCftofe SS"flfr« 1 ~ 1 0 © 
K^^cbta? Ufc»'7 , ;t* 'J a/b©«l#l. 1 

4 fcte'i*J£«'0J l © zK ^ <ff j&c ife © ^ £ ffl T ft 38 L t7 '/lift 

tz tt ^ x \ wmm *s* a v si ^ & ^ g-a o- -c <<> £ • » s •« 

I***** c£*J $ * 3 Hfb- y *;wN-i c 1 2 ©S&2k^iff£K£r£©& 
^p c tt t -c o . 3ii%- 5. o aa9tf©ffl£fc l «*jflt*-c 
mm Ltzmmm 2 ~ s - ©-** - '***^©*^^^^-^ uitiac 

fc^Tti:, ^SS^m^S^S 1 0'inAh^ 8 4 0-BAh,-'J(*'Jt#f#' 

8 0 0 m A h ~ 8 4 0 m A h tM^iM 'ft m Us *««»■£'£©«? 

zk & 4> T? & H 1* * td&fc -oX it, N 1 C 1 2 ***«»££&©«* C ** 

u t o . 3 a § % ~ 5" . o a « % © h -e « in-"S ■* * c i: # t > o £ . 

& £ , ± IB © HM 1 ~ 1 OC^i^TIi, H5 IB © f§ 2 x *i £ is S ft 1£ 

N«©«b*'rt s 3!Ii'U $ «K***CJlfti= y (r^'N- i C 1 2 
•its £ o £ zk8Hb = * *;i-N i (OH) 2 ■-*©«© - * >r)i<b& 

ttifc3>^KCoCl 2 **Bft3^A>'Go (OH) 2 «S©'3/< 

;i/hfb^tlft^W<!Fii-^li-&^ i feIl^©^^^^^^o ' 

dirnt^ i i - 1 5 ) ' " • ;; ■• 

z n'S ©flifiw li-i 5 t£C>Ti\ ±lB©*fl§#) i - i o fc a it % 

% 1 Igt^SC l/TftKtfc««iMmN i 3 . , Co,;, M n 0 - ; * A 

i 0 .4 •ea*n***i»»^4©tt^ Ji"5»= I'fc- 
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•eUT, iwsSOSjS 2 IfiCSt <fc "5 C©**i»a.££©tt**:ifttt 
4j c - y.4r;Wb'&»'Cfc.«.ttfb= ^^Ni Cl 2 &**iR*^&©.*fc* 

T«a©*2...c-.^,-r j:.-5 c q.., 3 - 3 . o ©«_htj£M3** *ntiftco 
±%i(ommm i ~ i o .(DmG.tM&t t-c. zkmi»&££©*i? 

& ttK zMf 4» "C- ML a L fc ■ « 

IB ©-SB 3-HCSt.J; 5 *'*»H»T-C.»jSitt"F-©_afi."e»flia It 

Ufctsrs-c&fc-D'rtts ±K©3iai-« i ~ i 0 oidtBUi;, 

^ut,^o<t ^i: Lxm.tzmmm i i ~ i 5 ©#**««££©»;? 
\z oi.y-c * v ± 13 © %mm i - i o © iinaitwfc-tix^n-?©^ 

@i tC^.lt ft - y; -5p ;v JSt t 3 /WW h I? £ v > # > M * t © £ £ It * 
©|p a ( a t m % , ) t , )l * fS^ldis {*- ft - * )\> ^^^.H? 

7 > # >J|? i: ©#£J±¥©» b (atm%) S^ftT, -en-eft a/ 
b©.*§hfc»ffl L»--€©*S*.*-±8B©SUIS0! 7 ©*©££*>* TTE©* 2 

±g3©Hffi^J 1 ~ 1 0 ©i|^i:l5l^(C Lt, &2k^ 

M#l 0 0 OmAhiC%ofe]E€l5^S©^T;i/*';§m^$:^S!Lrco 
■f LT, Z ft h (D&TJl-ti 'J IlilC^T * „ ±l2©Hi6$! 1 ~ 1 0 
,©^£i:IU&Kl/-Ts ^ftf naiftlSKmAh) i: Si * ]ft mg.S ( m ' 
A h) *©fc**.±IB©*.JS« 7 © *>© fc£to*-CTI3©.* 2 {3 
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(* 2 ) 







a/b 


(mAh) 


■ep 7±t 4-fr 

(mAh) 


pH 


NiCl 2 ^*S 


mmm ii 


0.3 


3.0 IS% 


1.20 


770 


7 80 


Hffifll 12 


0.5 


3.0 11% 


1.22 


790 


795 


HMfi^l 13 


0.7 


3.0iS°/ o 


1.25 


830 


840 


7 


1.0 


3.011% 


1.27 


840 


840 


Hffl^ 14 


2.0 . 


3.0 1lVo 


1.25 


, 830 


835 


mmmis 


.3.0 


3.0 mm.% 


1.20 


790 


7 95 



iz&i^x. >r)\'{b-&®ix-i!>Z>m<t=- i y *)\<n i C l 2 

©<a?[:^LT3. 0ii%OSI^ T- ^ £ * * * i: ft'CpHtO. 3 ~ 3 . 
0 0tt 0 £ *i 8 L & IS It * * £ & n X ®-tt ?S«lit?> 

<fc -5 Ii L*i£!fi« 7 , 1 1 ~ 1 : 5-©***ift*£'a<D*fc*tt» *iB«'«C 
£ (* 3 - .y >r ? ta^A' I? i: V> # >'JB^ £©#£ Jt^©*Q a-. 
(atiii%) i: N ^ «*i:i3 y^r;t'«l^t=ivwi/ KJI* i: v > 
# ^li? i: ©#£J±^©*Q b (atm%) i: ©it (a / b ) #f5Jtt <b 1 . 

2 oti±c^-3Tj3D> & c s p h # 1 ■ . 0 © m&m ^x m m u 

fcHlfiW 7 ©**«*^*©«[^ Ci5l%T» ±E©a/b©tt#l. 27 

tt £ is It i - v 6- fC'M=f- ❖ 3 >< )V tW? $'®Mt< ti 5 <t -5 13- fc ^ ffi ^ 
« £ * & ± y * ;i> JSC ? =1 * )i> V M ¥ ©*# 'J> ft < ft' £ o - * x *§ Bt* 
fc&© pHtfil< ft -5 t< * £ iSM £ & © tfc * © ■* 55 £ tffr ft » © ■ * 

k # £ # ii ft£ $ n ft < ft fc » x & z t n * *i a 'o ' 
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% lt> ±ti<Dmmm 1 1 ~ 1 5©«**"»a^*©tt^*ffl^x^« 

LtS7^*'J ifflJ3©tt«« l ©**«*££©•«** ffl^T 

ff« LfcT** •J|»««-CJt.'<"C'«!I»Itt*S*.SV**ft*8** s ** < 
fcoTl^fc. «jCs-a«***©pH*0. 7 - 2 .-..0 ©«.H-C LTSaS 
Lfc^fcW 1 3, 7, 1 4©ft*««»igr4©tt?*ffl^fc7** l Jil 
•«liZ*^Ttt, !3)llfti$lA s 8 3 0raAh~ 8 4 0 mAh, M^ftlM® 
fi # 8 3 5 m A h ~ 8 4 OmAhhU^l^L * * IRB £ © fli ^ * 

ia»*iSfi!['t , "cjaai"5K:fefcoTtt, © p h * o . 7-2. 0 © & h 
£ t x t z z t ifi iff $ u a» o fc o 

±§3©msfli 1 1 - 1 5 iza^x * , iumb©* 2 igcsw 

6 ii^I^Iti, Sfc*tt***fc*<b= * i C 1 2 ££*f 

£ 3 tw L£ tf;?-*,*fl3= y fr'^N i (OH) 2 ^©fifc©- y .>r;Hb 

afc** JHt.3 auw h Co c 1 2 *>*ttfb=i/t* Ko (0 h) 2 . $® 3 

/WW h ft £ *9 & ^ tf. £ * * ^ £ « PI a © % M # ft n & o 

* > ±13 © =§ Hi6 m }z & <at & x lu 13 © . ». iific*^t*.*»i.6 
& © a ? s ft sa. t c & fc 7^J>sia©7-«jp"c ffc» l t * x 

1 

IS L : Sv^**.iKa6'A©-JK : ?-*.ffl> % fc*'&^ $.B«l©abS#?i*ifco 
M±-©*J-ffl-RltBtt. 

AlFC ©«W©7;i/* 'J * *»ffl**ift»^^©K**at C «»; o T» &n 

k t » * <j s m rtb m * x . * m £ c ' * ^ x it .s * m us m & & © n ? © ft ® 
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^jg- y^^-^^jirjywi/ h # nm.it z tiz ®# wuz $.tzz<Dfcm 
'* -s m ?a c & it * a $ wl * w * ft ± t o 
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11 C a C u 5 m<t>&Wm&Z&'L* II«MmNi s Co, Mn,.M, 
_ z ( 5£ * , M li T )l X - t> A A 1 , SB C u * h 3 1R £ *i 3 'J> * < £ - 
mokm. x li ^ •> >r ;U N i © *fl Jj£ it* X'& vX 3 . 0 ^ x g 5 . 2., y 
liTJ n^fCo© *fl$ it zli7>^>Mn® 
ffliSttltfe^tO. lgz^O. 9 X > h5I3x , y . z O It fit 4 . 
4^x+y+z^5. 4) "ZmZtlZ T ;U * U itilffl*i!Sl^ttfe 

H««i:/^ t?m&t *§$#^fc 0 s iiS«l«i:*WSN i, C 

o, Mn©£j§i : ?-©#£it3s©*n£ax ^A^MC*IJSNi, Co, 
M n © ft J^? ©#£Jt*©#Q£bi:L£l§£> a/b£1.2©&f*S?i§ 

2. C a C u 6 SO&gfltiS&WLx a«JtMmN i x C o y Mn , M , 
_ z ( 5$ MI47AU!>iAl 1 j@Cu^^IS?Sn*'J>&< £ * - 
«©7t^, x(i- y >r;i/N i ©fIfi£it¥T-fe o T 3 . 0^x15. 2, y 
H: 3 /WU h C o ©Sflfi&it*X-£> o t 0 £ y ^ 1 . 2, zttv>#>Mn© 
S&fi£it*T-fe o X 0 . Uz^O. 9t-s bUIBx^ yx z©£ltfil#4. 
4^x + y+z^5. 4) TaSh4*l»16i(0«?*ll**ll8 

«»«fcttS! u * ©*i^ 2kMtniim*T- c ©*&iRft£- 

«J«fc£©£ffiMCfc«Siifc./wi/*fiStti:**U» M is £ 
Ni, Co, Mn©&0^©#aEl£*©#n£a, ;w * S C *J » * N i , 
Co, M n © ^© i£*©*n £ b t t a/b^l. 2© 

7K^i»a^^©^3a75So 
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3 . tt*©«H»2flici3«bfc7^* , J w%mm&m®MG£®®%i5 
gma&ffl*ffii!&;a££©§8&#&° 

4. K*©«H!B3«C L Iltffl 7k ft R &££© I? 2 15 

- a ± ssflns-sa*: &a$ft*< © *8 *° Ki^f^s? cwl 

-CO. 3 ~ 5 . Oil %©l#:fe ft * it '&m*tz,Z.; b Z&T&btZ 7 A ft 

5 . mk&mmm 2 «-^-^^*T;v*-u#^ffl-©'*fti»3Bi&^ > ©ia.ifi 

^«^t, ^§a© : ^^P^*«ti>^^^^p HS: 0 . 7^2 . 0 

e . a * © « b a 1 gi ^fe ?fe t * * » s * # * 

7 . ii*©issffl^i^»iL,^^^,u.im^^^f ^j^BSKS^; 
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[l 999^1 i^4B (04. li. 99) mm&%%gm:ti!immm<Dm*<nmmiRV2 

8i#©36ll 

1. (JIJE&) C'aCus 3!©gg*?fS££:6 a^MniNi, Co, 
Mn'.Mi-, ( 't' M li Y )\* v-^iA 1 , ffl C u & MtR t! tl & 'Ptt. 

1 < i: -«©7cJJt, xtt=-f frfl'N i ©.»J«it*"«*9T 3 . 0 SxS 5 . 
•2, ytta-Mtf h C o ©ISfiElt^Tf feoT 0 gyl 1 . 2, zfciv>#> 
M n ©JSricit^-Cfe o T 0 . l£z£0. 9 T- , S&I2x> y, z©£ftil 
. 4 . 4Sx + y + zS5-. 4). ■CUSn47;i'* l JIS«ffi*3!!ifi»^ 

«t?*tt*Ni. Co, M nC&JI^CSF&it*©*]* a , st**flUftC 

i5tt*Ni, C o , M n ©«J5?©??i9Elt^©»S b i: a/b 

2. (S§i&) CaCu s S©£©#til£ *TL> *§J5£ 5S M m N i x Co, 
M n z M"j - , Ml&T)V I -t) A A 1 , ®C u *>> 3 If? $ ft * '> & 
< i:*)-«©7C&> x I* if * ->U N i ©«§fi£tt*T-ife 3 . 0 g x g 5 . 
2> ytt3;waCo<0«sSlt$T-fcoTOgy^l. 2, z(iv>#> 
M n ©fflfifcit^T? & o "C 0 . l£z£0. 9-C, Sul3x> y, z©£tt<l 
i$4. 4Sxfy+iS5. 4) T- It $ ft * *^ 86® © & £ 5 8 
1 lit, ±ie©*£iKjffi££©&? ^^s^sss 2 lit, 

T-fflia Lfc *£©&££© ft'F 7k*^H^^TC©7kJRiS 

a^^©*a^©ffijSiuT©ias-c^ffls itttet zm 3iit&ff^, 
ja^$nfc^as«aii:c©aiB!i®K:aa$nfc>'wi'^ia^i:S:*b, « 

S^SSCfctt * N i , Co, Mn©SI?©#2 It 4 s © *0 & a , /Wl/ * fg 
t8C*}tt*Ni, Co, M n ©£gi? ©#£it#©« & b i: Lfct§£C, 
a/bil. 2©&<*48S£U fro &®«# C ▼ > # > W * # r 5 
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4.»*©ttHJB3JRK:8B«L&7A*';*«flll^**l»*^*©«a*- 

* £ C * ^ T , m 13© Sf§ 2 X £ C * It i8© P H $0.7-2. 0 

© m m c l £ c i: & *s @ -T £ ^ » * 'J s m ift m « & © 'It a * i£ o 
6 . if #<D®wm i JBce-« l tzTK* u sm'ftiifflTk^iRic^^^mtt 
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[1 9 9 9^11^ 4 0 (04. 1 1. 9 9) BRS*£5£9 : fflM^<a§S#©«SH 1 &t*2 
fiffiJE&titz ; m L^^'S»#'©teH 8-10 jWb* fetifc ; ffli©fll#0>©IHtt£3E* L 0 ( 3 H)] 



1. (ifiE&) CaCu 5 £®-£Mtt**t<« HfiSSMmN i x Co, 
Mn, M|-, (5£#> MBTH-s^iA 1 , SC u^^SRSns** 
< fc-$-«©5E*; xtt — ffr/l'N i OftdtJt*** o T 3 . 0 £x £ 5 . 
2 % y lin Mib |> Co (Offilit^t fe o t 0 g y g 1 . 2, ziiv>#> 
M n ©ffifi£JtJ£"e& oT 0 . l^zgO. 9f , S3 Ex* y> z ©£fm 
#4. 4|xiy.+ zi5. 4.). "C * S_ n 'J M»J1**M6' 

^feot tttt & ti fc 3U53i«t i: . co*ifi**t:tt«Sft&Jt;i/?« 
tt.fcfc* L» . c 1: ft:*** "C art**** 0.^ 



SBC&tt 5 N i , Co, M nCSJ^^C^ffilt*©*!* as /t/v*fllftC 



£1. 2©fc#£3lfcU *»o«|B«l«CT>*>*** , #ttbTtN*C" 



M n 2 M i - , ( *"* » Mtt7AU*AA.l, : ICu ft £ '> & 

< ©*£.*» xtt-y ^r^N i © *& fi£ it 3* t* ifc ?T 3 . 0 £x < 5 . 

2, ylia/WKCofflfiDStt^-CfeotOgy^l. 2, ztev>#> 
M n ©*afi£Jt#T-& ot 0 . l^zgO. 9f, IflSBXs y v z ©£ftfll 
#4. 4Sx+-y+«S5. 4) "C $t $ ft 4 * JS|IR&£&©&-? * !f 5 SI 

ixmt. ±B©***»*a.®"***«£****M**» 2 xa*s 

tttMFft&ftGfltti: C0*E*«c««*nfc ^ * 
SflttC^H' -5 N i , Co, Mn©SJ^^©?¥?aEJt*©WS: )V t & 
ttC&'tttN i ,,C o , M n ©S^?©#?5E Jt*©« & b ttfcffl6C> 



^#©3511 



fctt*Ni, Co, M n ©SH^C^SJt*©*)* b i: Lfc«£> a/b 



2. (MiEftj C a C u 5 'SKOt&Skmmttm V. aUSlfniNi, Co, 
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3 . »#<D«H»2*C|3*Lfc7;b* •;«««!»**»**&©«** 
8MJS ***»£&©»»"£ 8. 

TO. 3-5. OIlXCBBCftii^^fe^^***^ 1 " 47 ** 
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